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In a memory device having a controller and multiple memory modules both of which are mounted together on a 
motherboard, a high-speed operation is executed by suppressing waveform distortion caused by signal reflection. 
Since signal reflection occurs when a controller performs the writing/reading of data relative to memory units on 
memory modules, active terminator units are included in the controller and the memory units. These active 
terminator units are provided for a data bus and/or a clock bus in order to terminate these buses in memory units. 
The active terminator units provided for the controller and the memory units may be put Into an Inactive state when 
data Is to be received 
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1 

So 

xccig^ ^ nr ^ c i -r ^ -^r 

h n - ^ <b ft L' /c fi[ a ^ * 6 ® iSS :3 ^ ^ ^ i . 

±^©35^^^:^ 6 tin ^ c i *iRFm<t 6 ^ -=6 y ^g. 

MiBSiaS::i^^^^iffiflBr3>hn--^P^CD^m-Y 
> f - i§f > X y ^ U ^ :x ; U ±iB« CD ^tt >f > b- - 20 

ifig ^ ^ i mrta 3 > h C3 - ^ pa^cs^ s n/c^s« 

[li^:®6] fi3<:ffl5Cc*5C^r. mflBIUffiOll^e^j^c 

h a - PbI cD^^' xffi^S^i^-r ^ c i i riiai § 
n r c ^ c i ^ <t -r ^ ^ u o 

lit. m^cDmm^'^tmmmmm'^tcorsitc^ mmm 
mmit. m^mmu(D^mmmj^jcmm$tixi.>^ct 
m^ms] n^mm^Koi^^'TtiMc^i.^x. m 

h\tr^f^^ -fmmmc^ -r^xmm^ tix\.>^ct^m 
iMmmi 0] nmmi7b^9(Oi.>rti^Hcisi.^x. 
mm. 

[nmm 1 1 ] n^m i t!;^ i o cDc^-m:^Hc4dc^ 

a^:; d7:3> FO-'7i. ^K^' O ^ n> F o--^&C— 50 
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luiBtBfflS^«C^P^:r>7«:fciM-r'S->:t<D 

*5Cir. tffiB— *fo^o :^ ^>'^*;^cD^^u->^^:3> Fn- 
cn^Ccfcor. Mia— *tcD^n-:.i^^N^x{iMa6M-^*^ffi 
[if*:^! 3] m^mi 2^C:fel^r. tfrta^^y:3L:=. 

L r I ^ ^ C i ?: # iS[ i T ^ -^r U o 

[fS^^i 4] it*]5i sccfci^r. mriaf=^-^-'^';^ 

> xcc J: o t c i *j|#iS[ <b -r -E*^ -^r 
VS^gc 

1 5 ] m^m 1 3 1 4 cDi^-rtiJ^^^ccfcii 

Sgo 

[it:^:Jll6] if^Jc^l 5Cc*5i^r. MfBr3>ha- 

^y^go 

7] ^^^1 2 5ctei^r. Mcc. Huiaig^ 
-^v'N';:^^. ^ig>'^'xcD— fficcg^M^n. ig^^';^^:^L' 

XmM^^^V:^.::.^ ht(DmX\ - ^ omSi^^il ^ 

> f> p - -7 i ^fil^r e c i i^^m i -r 
€>^^y^g. 

[if^^i 8] m^mi 7ic*5C^r. t^JiBf'-^/^'x 

P>FU-^5i. MIBS^'tyja.j:.':; F^&^^f^-^^K 

[if*:®l 9] IS*JBl S^cfcc^r. mIiBf^-^^^'x 
n > F n - ^ i S*f WJO t5iB - ^' x cD«gp cc \% , 

[lt^:S2 0] i|:>J<^l QJCfcc^r. BuiB-r- 
:3 > h n - ^ i g L /cl4g teg: 6 *i n >7 ^ 

^cct**$gic!:-r^^^y^go 

tl/cai^(Z)y^y:3.^ hi. guiB>'^'XCD-'®Cg[,=^$ 
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3 

4^ ^ ^ ccg^j^s n/c^ ^ V ^ -iuccjgtg s n/c 
7- -f :/t*:fiSK:-r -SSUta^tT ^ c i *«F® i f ^ ^ y ^ 

go 

[fS^Jl2 4] if^3l2 2cc*5i^r. mrfB^-^ry^S 

')mmc^\^^X. BUlB^-t y Ki. BUf B— *f CD iJ' 

*#S5[i*r*^^y«go 

[ tmm 2 7 ] If 3jc^ 2 5 CC :fe I . fu iBM8JlJS^i^ 

-5 c i ^i^iti -r y -=6 y iiSo 

[fi*3I2 8] ff*^2 5 7!;S2 7CDl^Tn7&^tC:foC^ 
^ y :x j:. h tcS)^ ? nr *5 0 . ButB^ttM^*?«lel!S 

y-tyj-r..;; F(Z)mriB:^i!^3n/c^p > ^^^';^ratc 
{tmmzQ^ si^tctifflfi^jtcd7p->^«:j^ait-€>^ 50 
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P i^n> hP-^<b. ^ig^P ';/^r3> hn-'7tC— 

^p•:^^/^'x<!:. P ^^'^'^^tc-en-enm 

mwtcSi^^n/cissio^^'ty^^^;. h<b?:i«^/cy^ 

y^gtcfcCiT. striB^^y:!^'^ ht^. mrta— *to^ 

M^C. tulB^fiS$:<7)^^y-:i^^;' hiCDrBl^f"-^© 
»ii/KHiS6f^*?f^f^--3f>'N*>^r2>hP^^<t. 

T ^ - 3? ^' X i * w L ri ^ ^ c i * Jftii i -r ^ ^ y 

[if;^;^3 1 ] iS*^3 Otcfct^r. mt^f-^^^:^ 
p>hP-5«. S^^y ^7&:»e)'r--3?^^tH■r 
*«iAt? ^ cc ^ > r ^7 7^ ^ m« tu^r^^A 

[it*313 2] ii*S3 HCfcC^T. MiBS>^y:3. 

y'-^^f^y. ^mm^ ^c<h^^iS(i-r€>^^y ^go 

[iS*:B3 3 ] iS*3l3 1 tC^sC^T. tulB^^ y^S 
^^y :xr.^;; h^^rWT^XP ^^^^':^±Cca^^^i 

tiT^jO. ^Mr^T^^ r^$?«S^iSyHB^^*XCD^^. -r 
- ^ ^js^ffi ^ c i ^#is<h T -2) y ^ y ggc 
[ it5^]i 34] r ? ti 

/cffjr\ /^'>^Cc>r^L.TmM9^^c«r.^tl/c^gt^c^Z)y^y 

wr-s^^y^gtcjcji^r. SuiBri> hP-^SD^miB 

cr>>f >b--i5f>X<h. MfB>'^':^tD^5^iKBU*^6^iKftffli«: 
M/cB#(D e - 3^ > U < ^ J: ^ cc . 

fuiBr3 > h n - ^ i luiais^cDy y :2.r. V V f^omiz 
n ri i -2) c <!: % !Rf® <!: -r s ^ ^ y «B « 

[if^]g3 5] if*:^3 4&CfcCir. luiB:3>hp- 

^ituiBltii^^'t y hti. |fri^^^'>^^/^or . 

X ^ -«i^T>^cCt)^l5l D«Ff4-Y > f - 3i^>;:^ Z 0 CDiB«l 
n*7&>'^iK,«;?,{c*tL^n^nffi!AfiiZ 0/n ^WT^ffi 

L r g^3^ 3 c ^ s c <!: ^ i^pm <t -r ^ y ^ 

go 



1 



5 

X&^7^-^>'^'X^l^^r3V> FT KU>;>'>';^r*'SC<b . 

«?f B>' ?:*^ffi-r c i i -r ^ ^ ^ V «So 

faiB:3> h n — ^imflB^-^'t y :x:=- HC> 

[I«*:il3 9 ] rt3j<313 47!yS3 7CDt^-rn?^HC*>li 
HUiBn> hu-^i|friB#^^y:x^':^ d7U 
^ 7 J: o r JgJlS ^ I i C <!: ^ -^r 

[li:^:S4 0] ti5}c:S3 4«::fec^r. HufB^^':^«. ^ 

[fS5}c^4 1 ] ff3}cJi3 9^c*>t^r. mriBr3>hc3- 
^ituiBlgS^^cDy^y^^^:^ h BulB— *tcD^n ^> 

^/^;^o^n^n*/M>r. MiBx^-Sigi^tirc^^ 20 

[|f*:^4 2 ] iS^:J13 9 7^M4 1 CDl^-m^O^CcfcC^ 

r. t^li3^p ■:'^^>'^';^&^. lulBS^^';^^ HFJjr. 

mWtCg^^n/c1fii5[CD^'tV:x:^ ;. h<h^ffi^. MiB 30 
^n-^^/<;:^». ii*JS3 4tciBt8^ti/c«^^&Wr-S 

[IS^:^4 4 ] if5j<:iI4 3^C*>l^r. lriBMia:3> h 
[|f5j<]S4 5] if5j<314 3 X« 4 4 tcfct^r. Huisy 

m^^m^mk ^m^x\.>h<Lt *#i!c i s t ^ ^ y ^ 

go 40 

m^mAr 6 ] it5jt3a i 2 tc^ji^r . Jgcc. mriBS^ 

V> FT F U;^>'^';^<f:. ^fe:3':7> FT F 
^tcgl^^n. »rJV> FT FUX/>'X*:/M.rfutB§ 

F p - ^ i s c i iSti -r 6 ^ -^r y ^go 

[fi^:S4 7 ] f»5}<3a4 6^4(5l^r. B^fiB>'^'Xr3> F 
*tLr:3v> FT FU>^r'-^^»^iAC^I^^C-r>T^ 50 
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^ ^ m^catjf 3 n T ^ ^ w L "ci^ * 

C<h?r1tgt<ht-€>^'^ry^go 

[if*:^4 8 ] :3'v> FT F \^7.nMC%\yX. mS^ 
a^tC^S^Sn/clS^Oy^Uaj::. '^ Fi. t9iB:3V> F 

T Fl^;^^^^xc)~-ffi^c!g^3n. SuiB^^coy^yar- 

Sy'=ErUi?gCC*5C^r. HUfB>'^'Xn> FP-5^^. 

^ A . ^^T -^^m^^^mmtmrm 
j^i-rs^^yKfio 

[i«5R^4 9 ] nimA 8 Jcfcc^r . mffB$JJiaiS«. 
4^ >7 cc^f^s n/c^ y >^ --;i/ccsis s n/c 

l^i^^ir^y^y:!-:^';' V (OT ^ A ~:fW:^mt\^ ^ A 1^ 

T^^Hy^ij^mffcr^—yj. ffeo^^y^x^ .^^ hSi:>m 

fB>'^';^=3> FP-^OT^^^ :/i^^S*T^T-^ 

m -r ^ ^ijtai^tf ^ c i i -r ^ ^ ^ y $igo 

[ii^:55 0 ] lf*^4 8 ^c^al^r . miiaPiSSi^. 
MIB^^y^^ F>^cnv> FT F ^^^IfiT 

*>r>T^f'-^ :/i^^.cc-r^— 7?. mriB^'=t yajr.-:. F 
cDTi^T-^r/J^ffiS^T^f-^ :/tfc#.^c-r*ra*tf ^ 

m^mb 1 ] if*ja4 scc^oc^t. tuiB-p^^ y^g 
^^y:2.r.^;; h:?5^??ST'5xP';. h^mmm^. m 
immm^t. mm^ y a f ri '%^> f t f i^x 

-j^>r*aop^^ya^':; i^^m^-r^::^^^ ho^-^ry^i 

F(DT^7"^':/*$«SS^>r>Ti7T'y :/<^®tCU. 
-?-CDffeCD^^y:xj:.>:; h CDT ^ ^ :/^^^S^T ^T* 

m^g^cT^SiJiSP^tf ^ c <h ^#iS[i T€> ^ ^ y ^go 

[if*;S5 2 ] it^3l4 8 JcfcC^T. HtifBy^ VmS 

^^y:x:=- .y h7j>^??fi-r^;^p > h^atifi^. m 

immmt. m%^^'^V::L:^y h tc:3 v> FT F UX'T 
-af^iilffr^l^. MIBf'-^-'^'Xn^hP-'^CDTi^ 
T'^^Wffig^^>T^x^:/«mT€>-:^. «^iA 
^*tmO-;^^y^-:=-':' h/()^1?aT^;^P':^ hCDn-7> F 
T FUXl^^^X^cDT^T"^ :/j^SS^H^>Ti5^f'^ 
tfc^SCcL, -e<Dffe<Dr3V> FT F^;<^t?>^d^(DT^T' 
^ :/|^«ll?rT ^ ^ m«CC-r SSfJffll^tf ^ C i 4it# 

iS:iT^^^y^go 

[ig*:B5 3 ] i»*3S2 6 Jcfcc^r. BufBMtb^^*^ 
^Him. MOS h^>^:>^X^<i:ffiSi^WL. MOSF 

^ > ^ cDv - xRa* F u > tJffilST&^Si^ § n . 
^ x:$>^ct ^mm <!: -r s ^ ^ y «go 
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[0 00 1 ] 
[0 00 2] 

iSilrfioffim-^ig-csdf^S ii:4:rc8?)CD >f > ^ ^ :c - 
C<D/ci?)CD*g^SiLr. sstl 
(StubSeries Termination Logic) JO^JUKStlTC^ 

f'-i^U- h^2fSCcr^^DDR (double data ra 

te) hmm^rixi.>^. 

[0 0 0 3 ] ±iBL/cttf^*tf IS^O 

y ^ y ^ - ;u ^ V if - K ±^c Paipg * ac ^ rifetf 

[0 0 0 4] tfc. ±M^Lfc^'evmm(D^^at. y-^: 

[0 0 0 5 ] ±iBL/c>'^*X<D^i&. 'T^— l$^/^'XB:^>'^ n 

-;KD#^*y JL^-;^ F^cSMSnrteO. fife:/?. :3V 
>F^^'Xt3:. ri^^^^^/M^r U^^^X^tcJgj^Sn. ^ 40 

^ut?x^;j)^6^^^y^>^^-->'i'±^7:>^^y'^-^:' f 

[0 0 0 6 ] Mic. ssTLmmcu^^'tvmm^t. 
#^^y'=ei;5jL-;n^(D->^^y jl:^>> f^^^-TSDR 

A M <!: ^ ^ <!: ;S:X ^ :/CC J: o rSi^^ tlfc«^€:fil 
[0 00 7] 

mm^m^vjz^t'T^mm] com. ^^y^gr 

7Lhnh^U :,^0:>mmWL^l OOMHzJWi (m 50 
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^i. 1 3 3MHz ) CC'r^C<b;^>^#JS3nTli'5o CCD 
iS^. 2 0 OMHzWi^J&So */c. Sia-r^i. 2 0 

0-3 0 OMHzCD^p ^Jl?g^r\ ^^-ty^e^^^ 

h«4 0 0--6 0 OMHz^C^r-SCiCC^c 

So 

[0 0 0 8 ] COcfc^^cS^^ciSxS/c^CC. >r>t*- 
tlTl^S (^IS2 0 0 0 — 0 6 8 4 8 4-^^) „ 

x^>^^it^cHi^^y-^ri;^^-;i^«3g^3fe#L 

[0 0 0 9 ] 'r-i^/N'XtcoCi"CK;lCi. vlf 

F±CCMtg?n/c3>FP'-^3&^<D. 7=^-t5?/^'X 

y-ty^>?^-;l'±CD^-=tyrL::.«:, FiLT. DRAM 
:^^g^M5n/ciS^. ^DRAMtcStLTiiZ^^tfo/c^ 

[00 10]JgCC. Fn-^tC 

[001 1]—:?^. :5'n ^>'<xccoiir#;^«. 
^^#yi&-r6^^y^g4>ji^3nrc^s<, ccDi:^i& 

^*yS^K«. r3>hn-^i. S^^y :x^ ':; F<h:!&5 
-*to ^ D ^ X J: ^ r Sil $ ti /clt^ ^ ri =^ 
c<DJ:^^c1«iiS;*ggfflU/ciS^tc*>H:f^^y^y:x 
F^c*5t:rSfi-^SI*tc-:3i^rii:. ctiS-C<5I^#jfi 

[0 0 1 2 ] :*:^BjcDaW^i. r3>F^-7^r^-^^^* 

So 

[0013] *|fe0J(Dffe(DgW«. ^>'^'XtC*5^:f 

f^^tf ^ c i ;&5r'ir s y ^g^n^r ^ctx$> 

So 
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[0014] 

^c<D^mi'fim tt^i>r^y^^ ':fm^m^tm^i htix 
c^^ci^^^mi-rs^^y^g^o^ff 6n6c com 

IffiB n > h n - ^ <h ^ ^>iaS L /cfigCC* ^ssia^n ;^ 

"7 cOJRptt >r > t' - y > ;^ ;&5fft (o y -^r »; ^ V/ ^ - ;i/± cd 
4^ > fc' - 3^ > X ^ciklj? L r < i^cC J: ^5 rmmc ^ 

[0 0 15]|gCc. *^B^ic<:fcn«. fErtBn>hn-^ 

^"^v^m^mhri^o ccom^. HufB>'^'x^^f=^-^>'^' 

[0016] *f|HJCDffe(DSI«tCj:n«. SOtctBliW 
[0017] C Cr. ItriBy ^ U h JiBulB— *fCD 
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^^xmmx»?>o 

[0018] M^c. *^a^CCj:ntf. futBISS^oy -^r V 

i. ^»/^*x<z>-4S^c^|jK3n. ig/>'x^/M.rs«iB^ 

:^::i>ha-^ti:m^Xi.^i>Ct^mkt'r%^'e^J 
^S'f)mhtii>o C(Dm^. irfB7='-^>'^*x^> hn-- 

fit. ^ssss^j^s^nrci-So 

[0019] :*:^^o«iJCDSgilJcJ:n«. x-^>^^';^^c 
[0 0 2 0 ] MCC. fufB©]®^^^, mrtB^ ^ y y h 

[0 02 1 ] iiau/cy^y^s^i. aiucts^w^ci^ 

C^o CCr. friBM163fe'&*^Sg|iIK«. Huiay-^ry:x^ 
[0022] *I^HSC7)JI|CC«iJ<D^«tC J:n«. Sl^tc+i 



I 
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[0 02 3] *:^HJ(Dgi«^cJ:ntf. ^^';^^C>!^Lr. 
* ^ X r SmOqccgJ^S tl /either) 

frias^^y:^^ hcD-en-en7^^6. m^lB>'^'xM*M 
tan > h n - "7 i bJIBS^cd^ ^ y a j:. h r^cDtuiB>'>* 

FT FU:^>'^':^r'*)0. C<D>'^*XJ«^^tC. HffiB:3> h u 20 
Ir^^o CC-C. ttlia:3>hn-'^RO'HUfB#^'^U^^ 
CC. fyiBn> h n-^iMIBlStiOy^y ^j::.-;^ hralCD 

BulB^7a'7^>'^'::^. ziir.^^^ ^ :/^#tf 

7&^tft:>nTlie. ^/c. tufar3> M3-^<hH5fa^i5:<D 

n^/M^'T. ;^^-M^?n'rii^c 3o 
[0 0 2 5 ] Mic. m)iBn> h n-^S:2>^ffFia^^^'; 

CC. MiB:3> hP-- -7 <hmfiaftS5(CDy-=t y :x^ :^ FPbIcd 
:?&^tf*3nri^r4>HC>o CCDit^. fliaB?fB::i> hn- 
[0 02 6] *lfeBjcCcfcn«, Wiaa^CD^ ^ y 

h*1SIKcDn^^^*/rLrSi^-r6nv> ft fi^;^ 4o 

>'^';^^. ^^nv> FT Fu;=^^>*xcD— ffitcg^^n. 

igr3-7> FT FUX>'^'X^/^LTH^^i^^y•ty:i-*;' F 

^ri^^ci^jRFmi-r-s^^ysiBj&^ff^n'So 

ii^. BaiB^^'Xn> ha>-^^i. fylB^-^-^ry^^L:^^:. F 
-o. §y^y:x:::-':^ FtC*tL/rr3V> FT Fb;^'r'-:$f 

jAt?fscc ^ >r ^ r- ^ :/ttSi6ci^$ T ^ ^ 

[0 027] *|%0JCDffeCDSI«OC J:tltf. n v> FT F 50 
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^*:^F<b. mfB:3V> FT F^X^^'XCD-^CCS^S 

ti. mriBaiSj<Dy'=eyjL::.-^ FoilHi. Sii^WW-r-s 
hP-^t>^W*rS^^yS^g^c:fol^r. bJIB 

i^Sii^*urc^>sci^#ffit<b^€>^^y^g5&5f#6 

/c-^^y^v^A-Jl/JcSiEStl/cy^y^i^^:; F^^^t" 

F OT 7* ^ >^*^ffiS/cl^ ^ -<> T ^ 7* :/«cj^CC-r h 
ffeCDy'^ry:^::. FSL^'H^^iB>'^•;^r3> Fn-'^CT) 

T^r^^ :7*^SSil^T^7"-f :/t«figtc-r^*!JfS|l«rtf^o 
MtC . Buia^J{aifff&3:. BufB^ ^ y V{C::i^ > F T 

mria^^y^^-^ FcDT^'?^--/ :/*^SS^T^-f*^ 

[0 02 8] Iti^CDXn F^lrfil^. 

^TsUvV^C. /^'X±tC^g^^n^y^y:^^ :/ F^^ 

tg-ctS1«^o^^y^gK:Mffl'C^€>« ccDii^. ^ 
ff-rS^^yr^i^Fn-^cDT^T*-/ :/*JigS*-r>T 

»fflLr4>m>. ccD«^5cj:ntf. SfiffiiJrm-^^^S 

[0 02 9 ] 

mo^ffiff^^^c^^^^y^g^i^B^T^. ^r. 0 
ucTj^^n/cy-tysggci. s STLrtljf'Pu. 

n/cJ:^^c. vif-;J<'-F (S^-lf-r) ±tctJ. r3>F 
a-^ 1 IRD^^^SfcCDri^^^^ (CCT1i. 12a. 1 
2 b^«?j|*LrCi^) imM^fxXX.^^. Sn;^^^ 1 
2a. 12b CC«. Jg^^^^iB?ijL/cX P .y F 
6tir*jO. mmitifcm(0^^. zi^l7^ 12 a. 1 
2 bOffi^ffi^ir3> FP--^ 1 lit*. -7lf--.-i^'- F 
±&cfl^^^$n/c7^-t§^>^^';^ i 3Cc<i:-:»rgi^§nri> 

3&5^5nrfeo. ^Sf'-^^N';^ 1 3CD— sg&*. :3>f 
p--^i i^mm^ti. mmit. f^a-rsii^ffisi sec 

M^C. a^^n/cf'-^^^^X 1 3±CDRtt0ttS 
(:>'^ti. ^n^n5>flJ«St5^8Sac/t:'T*-;l'?:*6:b 
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[0 03 0] S^^n/cy^y$|g». ISIKCDDRAM 

:^-Mt. DRAMl 6 f IJSlC^I 6 r 1 ffe 
7?. n4^>7^ 1 2 b(D>^u htC^lPSn^^^U^s;^ 
^-^l^fitSfflSK^i. DRAM 1 6 f 2a^'l 6 r 2^ 
^tSLTl^'So DRAMl 6 f 1 i 1 6 r 1 i^i^T^h 

-;i/*/M/rmMWtcS;^3nrfcO. l^«cc, dra lo 

Ml 6 f 2 i 1 6 r 2*>t'r3^-;l/%/M'T«SlB^(CS 

[0 0 3 1 ] ^^^V^iyp^-)i^±(ODRAMl 6 f 1 
il6rl : 16f2il6r2^i. ^tl^ti. m 1 <0 
Sie:6rr^^cMt>'^x^:/RD^'j£6iR s 1. Rs2^/rL 
r. r3;r^i^3?12a. 1 2 btcmOW:f6nTC^^<, 0 
TnSti/cM'Cti. ;^^':?'«3mmSO*2 Omm<DS$^ 
^L. ffe:^. ^ffifnRs K Rs2«. 2 0 QOffitafii 

[0 0 3 2 ] H^C, EI^$n/cy^y^g(Df'-3?>'^X 20 
13«. n>hn--^i^^:3>H3-^(cSfiSbfc 
1 2 a <tcDPacD||10f'-^/N^y^gP:&. n^.^ 
^12a. 1 2 bPJc^)||2(D7^^-t$?>'^'XgP^. n 
1 2 b<b*?SSl 5 ^^DPH1cD^3CDr-d?>'^^XgI5 

^i^cis^5'-r'Sci5$i5r^. a^$n/c«?!ir«. mi. 

02. ll3C7:)'r-^^^*:^gB5>i^. -eti^ti 1 0 0 

mm. 10mm. RO\ 5 mmCDS$ ^WOTl^So 
[0 03 3 ] :$:^?^^^(Z)W^tC J:n«. S^^n/cit 

f&^m^^^'^vmmT^t. ri^ba-^i i:^:^6CDii 

ai:3v> FCClSDr. ^DRAMJ^^^^ef'-^^^^i^a^n 30 
^m^(tC. fi-^CDJgW*5^D. ^/c. n>hp-^l 1 
<hn;^^^ 1 2 aPalCD-f >e-^*>XCC<i:-:)T4>M#'ig 
ffJI^C^:^;^^ D ^ C i 7&5*IJB^ L/C, 

[0 0 3 4] c<Dfc^. mm^tifcmmmmr^^:s:. 

^^^7. 1 3(D— S&Cjt^?n/c:3> h a-^ 1 1 [^CC. 
DRAMl 6CDK(ilB#tCCD^Stlfmili«C^T^r^ v'' 
*5ffiS2 0*Ss^Lri^€>o :34^^^12a. 1 

2 b raogB^gT^jU Ommr. E.-^, ff-^oeJSiSS^O^ 

$>i>m^. r3>hp-^l l<b^|g3>hn-5 1 UC 40 
SiSg^L/cn^^^^ 1 2a<b©fa<Dl|l<7:)7'-ar>'>'Xgp 
5>CCfcC:t^S2^S^ 1 0 0 mm^gtCS< T-SC i^C J: 

Ill (07=^-:$?>'^';:^g|5^CD-r>t*-1$^^>X^^. ^flj 
S^[eIKcd#14 ^ > f - <!: I^SI^CBX 0 C i *s 

[0 03 5]M^C. :3>hCJ-^ 1 1 1 2 a 50 
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6 5 5mmg|n/c{4g. BP^. n^^^ ^ 1 2 a3&^e>4 5 
m mgtti tciiL&^cmf^ bri ^ -5 , 

[0 0 3 6] C(DC<t». 01(D7'-l5^>'^':^gP^>CD^|$tt 
>f > f - ^>y^^rfteCDr^- ^^^'XgP^(D^t^-^ > ^ 

CC. n> hd-^ 1 1 Sjfig^:34^.^^ 1 2 aPaKD^ 
1 Or"- ^^'^''iXgp^^cfet:^ S^lttt ^ > f - ^>X*fl6<D 
SB^J^O^tt-Y > - ^^>x J: 0 *>ffi< -r ^ C i J: o 

[0 0 3 7 ] ±iBL/cr3> bn-^ 1 i iSifiS::!^^^ 
1 2 a <hCDraicS:t:f 6n/cm 1 <Df=^-^^^';^gp^CDlB 

[t. r3> ha--^ 1 1 <bSifiM32^>.^^ 1 2 afflCCgt^ 

[0 03 8] 0ij^$n/cDRAMl 6 S«gV 

DDQ;0^6^;^6n€> 1 .8*;b KDm^SmilVc dq 

seeing n/c*^agS 15CC4>. DRAM16 (OmU:^^ 

6S?s«)ivD DQ3j^^#^e>txri^€>c a^snri^-s 
6. 0 .9^^<;^^cDmlE*5f=^-^^^^'x 1 3tc-^^6ti^ 

ffiffl'r^c<htCcto. DRAMi^spoy^y^^omas 

[0 0 3 9 ] ;^tc, mi^z^mz^mmi^x. r3>hP 
TiJiBj-r€>o ia^$n/cr^5^7-^:/j^ffiS2oti. ®# 

tCKiltf. DRAM 1 63&i6CDf'-d?RtH^CC©;^ttf^ 

ur. r'-d7>'^^x 1 3**?^ffl-r'E>. m2^c^^^tix\.^h 

J:^^c. T^f^-f :/$^ffili2 Ot3:SfJfflJ||2 0 1 

^te§ijiais2o \ \mmmm^Ro. m^t.. m 

^mmm^R c b a r ^rr ^f- ^ :/*^ffiil2 0 CCttl;^-^ 
€,0 HCC. mm^20 1«. x-^v^';^l 3±^C»iAf^ 

-di^mtf-r^—yj. ^f-^^^:^ i 3;&^6(?)^tHf'-^ 

^^fi-r-So ^/c. mm^2 0l\t. #DRAM16f 
1. 16 rl. 16f2. Rt>\ 1 6 r 2 <h::3V> FT 
FUXi^2 0 2tCj:oTgj^§n. #DRAM1 6 f 
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1. 16 rl. 16f2.S?>\ 16r2^C*fLr. ^ 

Kr Ku;=^i^2 0 2 (02) */M/r»jiXt3: 

[0 040102 tCS^Sn/cT ^ :/*^«S2 0 

P^-i'>^;HVlOS h^>>^:^3?2 0 5. BOOQCDI^ 
lOffiCxRaK 5 0 0 Q<D02CDffiSxR a 2. RO\ 

N^'r>*;nvios h^>s;?;^57 2 0 6tcj:or«^3 

SnrC^^. S/c. HMOS h^>>^X^2 0 5SC>*2 

oeoFu-YXffl^ct^. m^(icm.mcmi^^tifcmi<D 

CC. P^H'>;^;^MOS h^>i^>^3?2 0 5CD^'- h 
-r>/^'-^2 0 7*/M.r. $IJf5lS2 0 l^SJ^S 

Kj[i:s*iJtaiS2 0 1 ^cig^^^irti-^o 
[0 04 1 ] c(ommc:hi.>x. mmmz o if>^f^mm 20 

0 5. 2 0 6:0^^>t^Sli?^cCor. T ^ ^ rr'S^ffig 2 
0«r^7^^::^l:fc1Si^j:^r. Vd d o /2(Dmi£?&^r^ 
-^$?>'^';^ 1 3CC-^;16n-So C(D*Slg. "f-^^^:^! 3 
{t. r^T'^:/)^ffiS2 0^cJ:orl^ffi$ti. ^ttl::!-^ 
> F^^t:f/cDRAM:^:»6cD^air'-^^?&^*0iaiS2 0 1 

c b a r3^)^^^e>n^i. MMO S h ^ >>^X ^ 2 0 5 
S:O'2 0 6«. :t>'ttM<hAj:or. r^f^^^ ::^*^^S2 
0«. >r^f--f IP^. ffilJSPKSIi^cO. 30 

taJS2 0 1 t^h<Dmihr'-^ti^'f-^^'^:^ 1 3±tctH:^ 

[0 04 2] COct^^C. n>hn-'7l UC^^. »5A 
-5?f, T^T^^ >^«;SitcSc^Ti>7=*^:/*^^S2 0:^^i9:t:f 

[0 04 3] ^/c. 0 HC7j^$n/c^ri^. 
13i. a;^^>7^12a. 1 2 b RO'X ^ >^^/M.rg^ 
^Sn/cDRAMl 6 f 1. 16rl. 16f2.R 
1 6 r 2 icDracDJSS*4>gS±'C*'2)/ces?). ^ttl^- 

[0 04 4 ] 03*#ML'-C. :^^^^';^3 1 a. 3 

1 b^ffi^/c^^y^g^UiBj-r^o ccr. S3cc^ 

:5?a :;^y^*>C3 1 a. 3 1 b MBfrM^ 50 
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3 1a. 3 1bl3:. 0 UC^3n/c.^^y^gCC*5C:f ^ 

i^mcmmir^t. m3(fCmstifcj(^vms^t. vif 

--:i<-^F±Ccieg?n/cn>hn-^ 1 1 ^m^i* 
tc. aK:3>hu--^l l;^)^6vif--d<- Fi^clB^S 
n/ciJ'a i?7N*;:;3 1 a. 3 1b«:WLrii^»o 135^5 
ti/cn>hu-^l n^. HI Ccij^^ti/cT^f'-^:/*^ 

^S2 0Rmms2 0 1 ^r^^-eo-SBi Lr^^r*5 

M^. :57a>;;^5^>'^*J:^3 1 a. 3 1 b<Z))«:^{cS3lSS 
ti. cne>^n >7>'^';^3 1 a. 3 1 b^c^tur. SC> 
^Ctgfflegj^j:iJ7a ^WCLK. WC L K B ?:Hl:t?-r S ^ 
P ^^^S2 0 8 

[0 04 5] SC^tCfflliWJtc^ti^y^WCLK. WC L 
KB^^^-r-S^n ;;^^^S2 0 8iLr«. il^^ 

AM) ^C^^eciiCcfcO. -s-y^y^x^':^ hr&i. ^ 

[0 0 4 6 ] S^Sn/cFdOiS^. n>ha-^ll3&:» 
e>^U-^l5'/^'X3 1 8L^:fTLXmm^tl^^^y PWC 
LK«. =34^^^ 1 2 cSa^'::^^:/3 3 a«:/M/r^JiK 
gP3 4a^C^b. :9^iKgP3 4 a-C. ^ ^ y ^5;^:* -;KD 
aS^c^t:r6n/cDRAM 1 6 f 1 . 16rlCC^A6 
nri^^. S/c. ^^DRAMiefl. l 6 r UC 

:;^/sX3 1 b^/M^r^^^n^^a>:;^W 
CLKB5S. n;^^^12d. J^^:/33b. ^ttSBS 

4b^aiLr. y'^ry^i^A-;i'Oaa«:S:t:f6n/cD 

RAM 1 6 f 1 . 1 6 r 1 (^C^^^tiXl^^. 
[0 04 7 ] liJIitC. DRAM16f2. DRAM16 
r2^C^>. m^CCtB?iWJ^d:^C3^:;^WCLKSO'WCL 
KB7J?^:3^.t^ 1 2 e. 12f. ;^^::^33c. 33 
d. ^^^53 4 c. 3 4 d^/M.r^)f&$nri^^o 
1^. CCXiit. a:^s^^l2c. 12d&J. 01CC^$ 
tifczi^^^l 2a<bEI— <D;^P y F ( s 1 o t 1) 
m^ihtiX^^K^. r3:^^^12e. 12f^i. n^.^^ 
1 2 b <big— CD::^n F ( s 1 o t 2 ) ^cm^htlXX^^ 

[0 04 8] ms^^cfr^^tifcmfSL^m^fcj^^vmm 

{t. ^^^^'X3 1 a. 3 1 bCD— 5S^n> h n-^ 

1 Ucg^MT^-:^. ffe^**?ffitS5iR t ttcJ:DtB5 

^^-SffiSiR t ttii 0 OQOJgCifii^WLrti'S. CCD 
J: ^ ^c. ^ n i^ysf X 3 1a. 31b ©ffe^^^Sb,^^ 

K. WCLKB(DM8b^^CC>rtLrr^ffi^Am^±Cf€>C 
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[0 04 9] $/c. s^$n/c0iir^s. m^WKR 1 1 

<!:r3^^>7^ 1 2 e. I 2 f t<DrS(Dmm^2 bmmt 

flo. t^^JStnR t t J:DircD=J^^^ 1 2 c. 1 
2 d r2^>^^ 1 2 e. 1 2 f iODr^CDJEai^ 1 0 m 
miUrc^So Jg5C. r3>hn-^l 1 n^^^?^ 1 
2c. 1 2 diCDracDKSI*! 0 OmmCCL. ^^r3> 

mmOfig^Si^Sn'rCieo 1 2 e. 12f 

mm^^^^i^^Coit. :3>hn-^l K DR 

[0 05 0] H3^c^$n/c#DRAMiS3:^^^^ 

^t. ;^^::^3 3a. 33b. 33c. RC^^ 3 3dCc<fc 

X^:/33a. 33b. 33c. 33dt^23. 
5mmCDS5>l:WL/. ;^^>^33a. 33b. 33c. 

SO*. 3 3d©r3;^>7^(Da<^c«. M^mm^^tL 

xm<. 2 0Q<D:^^':fi&tKRsX R s 1 B. Rs 
2. R s 2 B;0^^n^n#A3nrci^. 

[0 0 5 1 ]!^. a l&C>^@3^C7r:^n/c7^-^^^X 1 30 
3S^>*^au^^^^^X3 1 a. 3 1 b^rt^-.^l'K-r-SCi 

:3:^^$ra<D^n'y ^>'^';^<DS3 (*^ffiStSR t t <!: . 

Z3;^>7^12e. 1 2 f iCOrelCD^^) 10 --2 5 

[0 0 5 2 ] ±nELfc^tiy^^^:^3 1 a. 3 1 

r. ^y^co^^'yy^^i&mx^^. ip^. gi3cc 

^ h ^^>^{4CC^P ';^^>'^':^3 1 a. 3 1b^SC:t^ 

:?5^r#^o 0^3n/c^n :^^^^'X3 1 a. 3 1 

bJ&ffeo-r-^^^X3^j:i3&:^e)V-;l'F-rn«. tJ^ax h 

[0 0 5 3] miKliL/cJ:^iC. 0 1 RO'a3 tc^^n/c 50 
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DRAMl 6 f 1&2>*1 6 r 1 : 1 6 f 2R(:>U 6 r 2 

=L:^vh^mmLfcm^^m^x\.^i>. c(Dcti:^m 

(DP>hP-^l Ui. 0 2CC^$tl/cTi7f*>f >^^ffi 

ii2 0Ru^**!jsps2 0 1 tmrntjiT^f^^ -^^^^^2 0 
S2>'©jffli^2 0 i^^n-en<i;^ri^€>o Mic. 

i^^-;l'CD:^jiCCfg*g5n/cDRAM 1 6 f 1 . 1 6 r 
1R?>'DRAM 1 6 f 2. 1 6 r 2 - 
12 a. 12 bCDXn h ( s 1 o t 1 . 

s 1 o t 2 ) wte»nrc^^o ^/c. dram i 

6fl. 1 6 r ISO'DRAM 1 6 f 2. 1 6 r 2^i. 

;^^^12a. 1 2 bCcmmft^JOCg^^Snri^'So 
[0 05 5] CCr. 04JC^$nfc«DRAMl 6 f 

1. 16rl. 16f2.RC>\ 16r2^i. r^f-^ 

:/$lffiSi 6 1-1 6 4^cj:or*^ig$tirc^-S.'Sr. 
0UC7j^3n/cDRAMl 6 f 1 . 16rl. 16f 

2. SO\ 1 6 r 2 i^^M^^JroTl^So COit^. 
^7^^:/|^ffiSl 6 1-1 6 4&^. ^DRAMf^CCrtjg 

^nr^uL. §DRAMtcm^c:t$nr4>m 

HI 6 1 — 1 6 4^i. SDRAM 1 6 f 1 . 16rl. 
1 6 f 2 . RZ^. 1 6 r 2 (DAt)^"^ -jVr CDMiCg^M^ 

[0 0 5 6 ] l^mcci.T4>. n/cT ^"7^ ^ -/ilsl 

ism 6 1:^>6 1 6 4«. DRAMl 6 fl. 16r 
1 . 1 6 f 2 . 1 6 r 2 ^«iA;S:tf ^ ^&ccD^tt 

'^Um^'^Vi'^'r^'r^'f^^^l 6 1-1 6 4^^t:f 
ater^f-^ ^^Sgl 6 l:;!)^e> 1 6 4(Dm#.* 
DRAM|g«jSagi#taK:-r-5CitC<tor. ST^'f- 

[0 0 5 7 ] BU3$L/c<t^{C. ^Tj^^n/tDRAMl 6 

flSS>U6rl«. 1 2 aRCK7^-^^<X 1 

3^/rLrp> hci-^ 1 uc^Msn. i^isiic. dr 

AM 1 6 f 2S!>'1 6 r 2ti. ^ 1 2 bSO'f"- 

M^C. cn6DRAM16fl. 16rl. 16f2. 
RO\ 1 6 r 2«. eiA^C4i^tBPV> F^ilS^-r^ 
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[0 0 5 8] ±fBL//c1i^^Cfcl^r. DRAM16f 

1. 16rl. 16f2.SCK. 16120-5^. #S 
C?)DRAM (CCr^. DRAMl 6 f 1 ) i^J^^^r-^ 
«:Kffl*rti^. n> h 1 1 0[)*fJfflIS2 0 Hi. 0 10 

9fk^ri^j:K^z2'v:y K/N*X^/M/T#^CDDR AM 1 6 f 

^^miBLX. 1 2 aSOf 1 2 btcjgj^^ti/c 

DRAM16fl. 1 6 r ISJ^'DRAM 1 6 f 2. 1 
6 r ZO^XOT^r- ^z/i^^^l6 I. 16 2. 16 

3. 1 6 4*is'rttfm«. ip^. T^-^^ >^t^fi8Jc-r 

J^l^r. ^tHnv>F^§t't/c#SCDDRAMl 6 

mt}^^- :f)\^iM^^^\Hum(^c^f^:^ tifcmmo) dra 

Ml 6 f 1 "tOr^'TH ^i^ffigl 6 1 ^^FS&f'f 

KJRf^DRAMI 6 f lcr>*S-iS»P3jES^n/ct^^tc?^j: 
C(D^m\t. DRAM 1 6 f li^^^^T^-^T^^^r^ 

C^!|#^<DDRAM1 6 f 1 Jail-CD D RAM tC*5t:f^r^ 

-r^ :/i^ffi^l 6 2 . 1 6 3. 1 6 4tJ. 4$^DRAM 

1 6 f lii^hm^'f-^tim^m^riXi.^^fii. ibf^t^ 

WtCWr^tiho 30 
[0 0 5 9 ] -:^r. ^t^DRAM 1 6 f 1 ^^hr"-^^^ 

^1 UC^;i6n^o :3>ho-5 1 HC^J. 01^111 

r*5f3. r3> ha-^ 1 lor ^f*^ :/i^SS2 O^i. 

'oxm'^ixm. HP-fe. T^r^^^imi^m^^tixi^i,. 

[0 06 0 ] C<D^m. <$^DRAM 1 6 f l^^f^COm 

tiiv'-^ict. mKom^trnm^fC. =i:^>i^^i2aRcK 4o 

7'--^/^'X 1 3Cc:fet:f^J5t^3n^Ci3&< . n>FP 

-5 1 1 ^c^^tii^n-E). 

[0 0 6 1 ] -yj. #^DRAM1 6 f IMLXt"-^ 

^m^iht^m^. mmm2 o i =i v> k^'^x^/tl 

«iAn-7> F^^^DRAMl 6 f 1 (^cmt}'r^t 

^*&c, ^^mmmm^^r'-^^^:^ i scc^^sn/cOR 

AM16fK 16rl. 1 6 f 2 . 16r2CC 

ssg 2 0 cc&i. #iisijmf ^igr ^ r 
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[0 06 2] ^mmmm^^^^ifcDRAMi e f i- 

1 6 r 2(DT^f'-/ :/i^ffiSl 6 I--I 6 4«. 
iAr3V> F*^tt/c?#SDRAM 1 6 f Ui. SiA^tS 

KOr^f^-f^i^^^l 3 \\it. flfecDDRAMcDT^f* 
6 2^-1 64iPl«tC. TiJ^T-^r/tfe^^C 
«/cn^o C(Dimx. 3>Fn^^l lCD*IJiSUS2 0 
1:^^6. #iAT'-a^*^'f^-^^^'X 1 3^/M.r^^DR 
AMI 6 f HCS^iA^n-So CCDi*. i^fSDRAM 
1 6 f Uir ^ f- ^ :/*^JSSl 6 HC ioTS^^StiT 

^Lr*>H:ft^. ^fg^^DRAMl 6 f lf)^h(0^m^ 
m±X^^. C(DJ^^(^C^ ::3>Fa-'^l 1 7ji^6#^D 
RAMI 6 f HC'r-d?«:S^iAt^iS-&. n>hP-^ 

(fCrj:K>. ^-^^^mr^imcmirf^tifcm^DRAM 
1 6 f 1 €r^tfDRAMC[)T^'?*^':/j^^Sl 6 1^1 
6 4tJ. ±xr ^ -^^Vim^Cfji^ho 

[0 06 3 ] ±n^i^fcmtiiRz^mimi'^^'eimmcmm 
-r^t. mmmi'^comt^at. ma(DM^trj:i>DRAM 

'r^y'VtBl^Ctj:^. m<ODRAMRZ^zilyhU-'y\ 1 

n> hn-^ 1 lOT^f^-Y >^*?ffiS2 OCD«;^:0^. -r> 
r^T'^mf^.tCJ^cCO. r^-*^^^ffr€>(M©DRAM 
1 6<Dr^f"-f :/^«8Sl 6 l--! GAitt^xr^r-^ 

[0 064] CCDJ:^tC. a^CDi^ftfflOCDT^T^ :/ 
fSi. y'-^(D^mmtfj:i>BRAM<Dr^7'^rfm:mS 

^±x:t>i)mt^c^^i>(DtLximLfc^K ^^mt 

m<tAj:-5DRAM«:iglfL//cXP-^ hcDDRAM/ct:f 
*:t:7t^g|tClx, ffeCDJ^^D FtC^S^tl/cDRAMOD 

7=^- ^^mmximf)^mir^f)K m^mmf)^i^^ < 

[0 0 6 5 ] a5^#Mbr, S4tC^5n/cDRAM 
16fl. 16rK 16f2. SO'. 1 6 r 2 ^ 
:/J^^gl 6 1--1 6 4<bLr^fflr#-5>|p|8ScD— 
mmimr^o S^CS^^tirii^J:^^C, DRAMCDT 

■rssfispsi. f^-:$ri^ni<DKtct6f^-rsiJima55 
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[0 0 6 6 ] ifc. mmmmms54 mmm^m^ 
1 1 (D©jtai«i2 0 1 ij^^mimimmn^i^^'f^t. ^ lo 

[0 06 7] S^§n/c$^ffig|55 0^^. mmWEN 20 

>:^;VMOS h^>e^;=^^ 5 0 1 gndst-ccv- 

X:&g^«fe3n/cN^i'>^o^MOS h^>v^>^^5 0 2 
<i:?rm. I^SMOS h^>>?;:^tSr5 0 1SO*5 0 2CDF 
U'<Y>PBl^C^i. 2oOjg!n:50 3. 5 0 47!)^i£?iJ^ctg5^ 

^nrteo. wistasos. 5 o 4co^tjiigiK,'S&c^^. 

MOS h^>i;^X^5 0 ICDy- hCC^^. 'f>>'^'-^5 
^rt^—ys. N^i-^^OUMOS h'^>^:^X:^5 0 2CD 30 

[0 06 8] ccDifiSirii. m^mmmmb4i)^fh. ^ 

OS h^>l?;^^5 0 0 2«:f Vt^^iJ^Co 

CDt^SliC*5C>r. mmmE^Wn □ □ ffi!n5 0 3. 5 
0 4-C^lI3n, 7='-:$^>'^^X 1 3«. ffiSiSOS. 5 0 

4 (D^Ettcc J; o r ^ i €>mjicc ck o r s n c i 

CCfj:-2,« CCr\tg!A5 0 3. 5 0 4 ^^iHlCJgtnfii^W 
DRAMrtgPr (Vd d q /2) (DSff-Cil^ffiSn 

-^cijcj^c^o -:^r. i^ffi*wiii8§5 4;^^^E). ^mmm 

>^:;^X^5 0 lRC>'5 0 2{3::t:7i^SB<!:3te-:?r. J^HSSP 
':fm&mc<t:^. SDRAM^^^T^CiCCjcO. ^ 

4^mi.^xmmi^fcmm^^m(^ctj:^. 
[0 06 9] 06*#M'rs<b. a4cc^$n/cy^'; 
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hi tr<D#DRAM 1 6 f 1 . 16rl. 16f2. 
RZ^IBtZ tC^ttM^^ffifflffitriR t t 1 . R t t 2 

^^^:^mmt\itmt;:^xi>^>. mmi^tifcmmi^^ 
m^mmKRi 1 1 . R 1 1 2^i. ^n-en3 0 oqo 

ffifnffi^WUrfcD. CtieffiJnR t t 1 . Rtt2 
^DRAMtC^^e>n-5+Blifi?J^Ci5^n>:.^WCL 
K. WCLKB*^<— *f0^n>;;^^PaccS^$n 
rc^^o CCr\ SDRAMp^CDAiHfti^. J^v^- 

[0 0 7 0 ] MOCfi^aifSi. SinSn/c^J^P':; ^>^^'X 
3 1 a^^. 1 2 cRCKl 2 e*/M.r^:^>^3 

3aRO'3 3dtCg^$tl. ^ n ^>'^'X 3 1 b 5*. n 
1 2 dR2>'l 2 f */rLr. ;^i$?:/3 3 bSJ>'3 
3 e^cS^^nrt^-So CCD^-^. X^>^33at*. ^ 

iKg|5cccfcor2occt&e$nr. DRAMief iscx 

1 6 r UcS^$n. ffe*. ^^'2^^.'^*;^3 1 bCcrj;^ 
1 2 d^/M.TS^$n/cX^y3 3 b«. HHi^C 
5>tS^g|5^J:->r^fK$n. DRAM16fl. 16rl 

2-otc59^iS$nr. ji^v^i>:x-}V(omM^c^m^ti 

/C2 0CDDRAM1 6 f K 1 6 r Ucffi^^n. * 
/c. iPUy d^^^:^3 I bi>. 20CDDRAM 1 6 f 1 . 

1 6 r i(,cwMm(tcmmitixi.>i>ct^smi^xi> 

-So C(Dmmc^tl{t. DRAM16fUt, i^Uy^ 
WCLK. WCLKB3&^-^^e>n. m^j. DRAM16 

[ 0 0 7 1 ] iHj^gl^C. y ^^^:^3 I Siict. 

12 e^cmm^tifc:^^:/ 3 3 ^^^^^OX. D 

RAMI 6 f 2. 16r2icM^$n. ^a:^^>'^'X3 

I b fcn;^^^ 1 2 f . X^:/3 3d. JSiZ^. ^^S^^ 

DRAM16f2. 1 6 r 2 ^C^J^^nrii 
L/cT&^-^T. DRAM 1 6 f 2tCiS. :57U.:;/7WC 
LKRD^'WCLKB3&^^^6nr*5 0. DRAM16r 

C^2)o m(DmXiit. DRAMl 6 f IRC^^U 6 f 2&C?| 
^3A*tl/c— >^<D^a >:.^5'v^^^X^*^^DRAMl 6 f 

1 . 1 6 f 2 (D9[-mcm^ (^nfcmm^^^mmmmuR 

I I K R 1 1 2^Cctori^ffiL''ci^€)c f&77. cne> 

DRAM16fl. I 6 f 2(Dm&McmihtlfcDRA 
Ml 6 r 1 . 1 6 r 2(iC{t. cnhi^m&inf)m^^fbti 

Xi.^rj:L^-f)K cne)DRAMl 6R 1 . 16R2^5^S 

mK('Cj^'oxm^Lxhmi.\ m^^^titcmxiit. 

mbl^^mmmmtKR t t l . R t t 2«r^DRAM<D 

9\'m^c9\-m^^cmm'r^m^^cr>{.^xmmiytc^K §d 

RAMP^CD^'^Vmi^ti^lfCm^ii-^tiXhBi^^ 
[0 0 7 2] mfn^il'fcmo^jz^lfC, ^ji^V^i^:^- 
Jl(D^i.^rtif)^(DDRAMfcii(^cmm&tARt t 1 . 

^^'^xf^^^cS^/c#JA/R^i$^JfflI^^f ^ciJ&^r 
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[0 0 7 3 ] S/c. ^6Tti. ^P.y^/^';^3 1 aSO' 
h^>t:?;^^CCcfc*X-Y»:; ^"CON/OF F-rST^f* 10 

CLK. CLKB WCLK. WCLKB) 

[0 0 7 4] ccr. mtf. :x--;kd^x 20 

[0 0 7 5] cti^<Dct^^mLx. mi^cm^tifc 

mmmM^tLx^^t>:^-)m^^f^r^r^^':fm^^ 
<Di^mmm^m(^c^^fbtixi.^^o mm^nta^&m 

Lfcmmmw 1" o" ^— ^t^DN^i-v^onvi 
osh^>>^x^6K 6 2(Dy- hccm:^?-r€>o 

'f>*;i'MOS h'y>iy:^^e 1 cD K u>f >S(>'v-;^ 
tc«. JStnRt t l<D—^:^^^ti^timm^inX^Ki. 
^t&tKR i i I (DUtmciit. ^U v^Cl^K. CLKB 
:05^;^6nTC^^o nWiC. N ^ >*;UMO S h ^ > 40 

-iST^^^Si^^n. flfeffitC^. :57P^:.i^CLK. CLKB 
i)^^A.htxXi.^:ho 

[0 0 7 6] CCD«JStCj:n«. N^i^>^;HV!OS f 

^>i^;:<^6 1. 6 Z^jltRWtCON/OFF-T'SCi 
iCcfcf). T^7^-/^*?«^0$^^Jgia*3iaF§CC^^b^ 
■If'SCi^&^'CgtSo U/c;?^-Dr. m7f<^ titer if y'-i':/ 

i^^mt. j^^')^i^:^-)v<DmmKim^^m\yxm: 
mm^mt^'^^cLii^x^. ^it(D^^*j^:ts@* 
m,^mmx^^o so 
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[ 0 0 7 7 ] s 8 ^^wct^t . ■^mn<ow^c^<omm 
im^c%i>^^')mm.iiWs^tixi.^h. coy^y^a 

U--^! K ^ig:3>F-u-^l HCgj^^ti/iif''-^ 
>'^'y^l3. f'-a^>'^'>^ 1 3 <b^»d^^CSi^$n^c:34^>7 
t$?12a. 12b<i:*mri^^o |E^C.^;^^^12 
atc«. X^:ri 7 a«:/M.r. i;'ts;^aL-;U±K: 
ieg$n/cy^y:z^ hiUrcDDRAMl 6f IS 
O'l 6rl :;&5g^jeS$nr*5 0. */c. r3;^^^12b(C 
13:, DRAM16f2. \ Q t 2i)^^^zf \1 h^^ti^ 

msL^m^xi^^h. 

[0 07 8]—:^. 0^3n/crJ>hci-^ 1 1 CC^i. 

-So CC-C. a*sn/cn>hn-^ 1 10*IJSIS2 0 

u^. n> ha-^ 1 KDr^^^f^-Y :/i^ffig2 0R(y^\ 

E:^$tl/cDRAM 1 6 f 1. 16rl. 16f2. 1 

6 f 2t^i6\if^^mmmt^'imr^^mxii^mfmm 

[0 0 7 9] IgtC. m^^tifcji^')^mrCkt,. n>h 
P-^1 1 <!:n:r.>7:$? 1 2 a<bCDraO'r>b--3^>;^ 

^KrJ^'^^^ 1 2 a:^>^6DRAM 1 6 f 1 SO' 1 6 
r 1 ^miAtP>r>fc:*-^>Xi. rj^.^^ 1 2 a;&>6D 
RAMI 6 f 2SCK1 6 r 2 ^BiAtS^-Y > t:'-y>;^ <*: 

i^^e ccofcib. T^-^/^'x 1 3tc^i. Sl^S^iasgi 
brJS!aR s o^^^Jg^^n. ^/c, ;^^^:/l 7 aSC/l 

7 b iC«. ^ti^nSiSR s 1 SJyfR s 2 J^^^^n^tig^ 

m^nxi^^o cc:)mxiit. cn^siSRso. rsi 

d^>;^Z o i-r-Si. Z o/3<!:>:c-2>J:^tcpiS$nr 

C^^o COiSSm. rj:^^^ 1 2 aCDtia^O^^^^^.iJ^C 

SR*tt^>6::3> hn-^ 1 lfflij;&^/c^'>t:-- 
^>X, DRAM16fK 1 6 rl(HiJ*m/c>f >f-3^ 
R?>'DRAM 1 6 f 2, 1 6 r 2ffJ€:S/c-<>t:" 
-y>y^&3:. ^X^L<r^K\. m^tLX. ri>ha>- 
^1 1 <bDRAM<hCDr^(7)Slhf*l»±-r^C<i:;:)^r# 

^11. DRAM16fl. 16rl. DRAMlSf 
2. 1 6r2i*;:<^?-*S^L/c«fiS;?:W0, J.^. r 

SDRAM) :?J>:»6m/ciS^. ;^ ^-<S^?:1il?£'r ^ 
[0080] CCDCitJ. n>ha--7l lRiy^#DR 

AMcD^n^n^cg^5^^n/c•r-^^^';?^ i scD^Kmro 

^lyk^-'^lyXt. ^n.f-^^'^Tsl 30:>^mW\t^h^ 
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J:5CC. n^hu--^ 1 1 iaSicDDRAMHcDiutB'r 

."^jcs^ L ^ ti-enjgtiffiz 0 / n ?:W-r sffiSt?:/r L r 

vif K <t y * U :z -JKDiE^CD^tt-r > t•- 
[0 0 8 n ±iaU/c<fc^tC. >f >b*-a^>X^^?:« 

1 1 CD^JWCOTCC. n:^^^ 1 2 aCCgi^^n/cDRA 
M16fl.3^^^. 1 6 r l7;)^e>x-^^^^fflTia^ 

s&^Xd h(3!)DRAMl 6 f K 16rl<DT^f*-< 

2 0«. r^f*-f :/t«^ica:0>n'6<h^tCC. ffeCDDRA 
M16f2. \% V ^<Dr ^"r A-fm^^T!?^ -i-^ 

[0 0 8 2]— r3>ha-^ 1 1 (DTi^T"^ 
S2 0CD$IJflI||2 0 H^. 1 2 b^cg^^n/c 

DRAMl6 f2, I e T 2i)^(^r'-^^m^m'rm 

cne>DRAMl6 f 2. 1 6 r 2<DT^T'^ 
^tcc. 1 2 aiC^M^n/cDRAM 1 6 f K 

1 6 r 1 (DT^r-^fymm^^nmxmdcr^. c(ot 30 

CC. DRAMT&^^CD^Hiifti^CDia^. zi^y hU-^l I 

[0 08 3 ]—:^. ri^'^i?^ 1 2 aCCjgj^Sti/cDRA 
M16fl. 1 6 rUCf'-^^^S^iitfJg^. DRAM 
16 fl. 1 6 r 1SC>'DRAM16 f 2. 1 6 r 2<D 
T^r^A r3> hu-^ 1 1 cDMtSP04>i^c 
ttf'ft#;gl^c:fe;^:»n'5o M^C, 1 2 b^cJgM^n 40 

/cDRAM16f2. 1 6 r2tCf'-df^$#3it^iS^&C 
^>. DRAMiefl. 1 6 r IRO'DRAMie f 
2. 1 6 r 2CDT^f*'<::^^$^SS&i. :3> hn--^ 1 1 

[0 08 4] ±iBL/c86f^^tf 9:3>hn-^ 1 1 (DT 
^f'-Y:/*^^ll2 0. SDRAM^C*J&:t^T^f^ 
^n-enS2RD^a5^c^?n/c[pI8S<t 

mm^j:Mmcj:^xmMx^^f)^^. ccx^t. mm^ so 
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[0 08 5] ±nEbfc^^mmmmt. ^'-^(Dmmm 

iS^. f^-^§ft>:tmODRAMt*. ffiCDDRAMCDT 

[0 0 8 6] c<Dmi'i^^j^K^M:i^m^cnmr^t. n:^ 

1 2 a^cM^Sn/cDRAM 1 6 f 1 . 1 6 r 1 
^T^-^^^M^m-riS^. cn6DRAM16f 1. 1 

6 r icDT^T^^t/jf^ffis^-or^T^-Y zfimifC-r^ 

iJtcc, flfecDDRAMl 6 f 2. 16r2^T^f*^:/ 
tfc^^cT-S— r2> hn-^ 1 l<DT^r*^:/*^ffiS 

ffiS^Sn/cDRAMl 6 f 2. 1 6 R 2 *^6^aSllfP^ 
tf^JS^. cn^DRAM 1 6 f 2. 16R2CDT^x 

16 fi. i^RKor^^r^yi^^^^r^^Ay^ 

^r- ■< y^m^c^^mmt. m'&i^tcmtnmx^^^ 

[0 08 7] ;XCC. n^^^a? 1 2 aCC^J^^n/cDRA 
M16fl. 1 6 r 1 tC^tUrf^^-^J&S^iZitfii^. 
n>hn-^l Hi, r3>hn-^l lOT^-r* 
ffig2 0^-Y>T^7'-<m#.icL. ffe:^. 
*taCDDRAM 1 6 f 1 . 1 6 r l<DT^7^-r 
fcC:r^>r>T^7"-^ -/IXmU. ffiCDDRAM16f 

2. 16 T 2(Dr^v^'<ym^s^^ yr^r- A yvtm 
(tc-r^o mmc. DRAMi6f2. ieT2^c^-^ 

112 oor^f-^ymm^^'Or^f^AyimML. 

f'-i^Sjimi^&eitet^DRAM 1 6 f 1. 16 r 

^ 1 1 or)*ij2PS2 0 1 (>cj;:^xnt>tii>o ccomf&^m 
x\ r'-^(om^mfi^'^mx$>h. 

[008 8] ±i^LfcmMmmxii:Si. 3?<D#iA(?:) 
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[0 0 8 9] HQ^^M-rSifc. 08tC^$n/c^*ll 
d7p^:,^>^^;^3 1 a. 3 1 b^S. MS dCTriitifcf-^ 10 

1 3 ii^^Bi^c. ^n^nx3?-fS^?nrc^^o MP 

^yN'>^3 1 a^COCiX-i-x.^. r3>hci-'^ 

1 b cc^^n^tiffitSiR s oi^mx^ti^t^ 

CC. xa?:/33a. 33b. 33c. 3 3 d tC. ffiCiR 

si. R s 2. R s 3. R s 4 :?:;^»A$nrt^ 

C<omx\t.. Cti6ffi5iRsK Rs2. Rs3. 

Rcx. R s 4(Z)ffi5iffl«. ^n^tiz 0/3 tcatfnr 20 

^ ^ V ^ :x - ;KDi2^cD4^ > t: - ^ > X ^SSMT 

c i cfc i^Sio^m:«)^^r # ^ mtm ^ ^ r 3& 

[0 09 0] S9tC^5n/cy^y^a(7)DRAMl 6 
f 1 . 1 6 r 1 . DRAM 1 6 f 2. 1 6 r 2 

^>^>'^':^3 1 a. 3 1 b(D*^S8iLt:3 00Q 

(omni^^i^mmKK 1 1 1 . r 1 1 2^5s^3tir4d 
0 . ctxhmm^^mmmR 1 1 1. r 1 1 2 

P;5±r'^^o MCC. ^P >:; ^^^';^3 1 a. 3 1bCD:3> 

[0 0 9 1 ] C(Dm^C9fs:^nfc^Uv hjJ<U>^^ 
08_CC^$n/cr-^^^'X 1 3CD h^i^Pt^iffl^^t^-ti- 
JStJ J: ^fiS4^«t? # ^ <h # ^ ^fi'^.j^^ ^ ^ o 
[ 0 0 9 2 ] S 1. 4 . ^CTj^L/cJISfeffJglr^i. 

>^ / ^' X :fo C ^ T 4> [SI^ C/flJiffl t6f^7!)^tf t> n ^ a 

JLo, rJV> FT K^X/^*XCCfcti'^*^^t^J^^* 
tf^=i>Fn-^«. rJv> FT F^':^>'^';^?r*^S8■r€> 

^i; JLJ^ htC>[tLrr3V> FT FUX^iUlt-r-S^ 
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[0093] 

n> ha-^S(>'aii<Dy^y «^:^:^:x-;^^vif-#- 
y'tU:^:=.*:^ F«:S:C:f/c«^«rii;^«><bftCC. p>Fp 

r2>Fn-^<by^'; ^ j::^ F m(DRmtkWci&B<Dm 

^ ^ -=6 y ^S5&5f#e>tiSo 
[0McD^Wj:lft0^] 

[02 ] 0 i<Dy^';^g<7:)r3> hP-^ccfigflasn^ 
[03] mi^^^stifc^^vi^mcmm^mtj:^^^:^ 

[06] 04CC7nSn/c-p^'=ty^BtC®ffl-CtS^n^:' 
^/^'X^|^H^■r^/c^^>(Diei^0'C*^o 
[0 7 ] 04Ccy^'; h <b LTii^S n/cD R AM 

m'smxh^. 

[0 8] ■:^^m(ow^c{^(Dmmim^c%:h ^ ^ y ss<d 

[09] 08cc^sn/cy-=&y^HtciSfflt:'^^^D^;. 
h^cis^^^-r0'c*>'So 

1 1 

12 a. 12b. 12 c. 12 d. 12e. 12f 
1 3 

1 5 

16fl. 16rl. 16f2. 16r2 

DRAM 
20 

2 0 1 
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lerst ief2 




[07] 
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1 ftd 
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CLK 
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5J056 AAOO AA40 BB02 DD13 DD28 

FFOl FF08 
5M024 AA41 AA49 BB30 BB33 BB34 
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PP02 PP03 



